The coronary endothelium behaves as a functional diffusion barrier for intravascular Angiotensin II.
Diverse intracoronary hormones cause their cardiac effects solely via activation of their coronary endothelial luminal membrane (CELM) receptors. To test this hypothesis for Ang II, we synthesized: a) two large polymers of Ang II (Ang II-POL) and Losartan (Los-POL) which act only in the CELM's AT1R because they cannot cross the endothelial barrier and b) biotin-labeled Ang II (Ang II-Biotin) and Ang II-POL-Biotin to be identified by microscopy in tissues. Sustained coronary perfusion of Ang II (potentially diffusible) or Ang II-POL caused a positive inotropic effect (PIE) and an increase in coronary perfusion pressure (CPP) of equal magnitude that were blocked by Losartan and Los-POL. However, Ang II effects, in contrast to Ang II-POL effects, were transient due to desensitization and resulted in tachyphylaxis to a second administration of Ang II or Ang II-POL. Furthermore, if Ang II and Ang II-POL acted differently on the same receptor; a competition of effects would be expected. This was demonstrated by infusing simultaneously a molar ratio of Ang II:Ang II-POL. As this molar ratio decreased, Ang II-induced desensitization and tachyphylaxis decreased. Intravascularly-administered Ang II-Biotin and Ang II-POL-Biotin remained bound and confined to the endothelium. Our results support the hypothesis and indicate intravascular Ang II, not by mass exchange with the interstitium, but by an action restricted to the CELM's AT1R, causes release of endothelial chemical messengers that exert physiological effects and modulate the effects and metabolism of paracrine Ang II. Endocrine Ang II controls and communicates with its paracrine counterparts solely through endothelial receptors.